Modeling the inactivation of Salmonella typhimurium by dense phase carbon dioxide in carrot juice.
The inactivation of Salmonella typhimurium inoculated into acidified carrot juice subjected to dense phase carbon dioxide (DPCD) was investigated. The pressures in the study were 10, 20 and 30 MPa, the temperatures were 32, 37 and 42 degrees C, and the treatment time was 5-90 min. The inactivation effect of DPCD was enhanced by increasing pressure and temperature. The sigmoid inactivation curves were characterized with the lag phase, exponential inactivation phase, and resistant phase. The inactivation curves were fitted to the modified Gompertz equation and the modified Logistic equation, the modified Gompertz equation was superior since its lowest residual sum of squares (RSS) was lower although there was no significant difference of goodness-of-fit between both models as indicated by F-test. The lambda (the duration of the lag phase) and t(4-D) (the time necessary to achieve 4-log cycles reduction) decreased with increasing pressure or temperature. The k(dm) (the maximum specific value of the inactivation rate, min(-1)) increased with increasing temperatures, and decreased with increasing pressures. The activation energy (Ea) and the activation volume (Va) necessary for inactivating S. typhimurium by DPCD were 19.06-29.39 kJ mol(-1) and 18.89-58.27 cm(3) mol(-1).